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Abstract
Introduction and Objective: Tooth decay is one of the most common chronic oral diseases found in industrial countries and is a multifactorial disease which has sugar as a key dietary factor. The amount of saliva concentration and presence of cariogenic bacteria will favor the development of caries. Because of this, the aim of this study was to collect and analyze data on oral alterations referred to tooth decay, oral pH changes, and changes of the oral microbiota in two distinct groups of workers. Material and methods: 30 individuals belonging to two different groups of workers: group A (GA) -workers who maintain daily contact with the confectionery; group B (GB) -workers who do not have such contact. Saliva collection was done by analysis of the salivary pH in both groups, as well as cultivation of Lactobacillus spp and S. mutans. We also evaluate the dental status of individuals belonging to the two groups through the DMFT index. Results: After the examinations of 30 workers (17 from the GA [9 men and 8 women] and 13 in the GB [7 men and 6 women]), the mean DMFT of the individuals in the group A and group B, was 7.41 (SD 5.14) 7.08 (SD 5.56), respectively, without statistically significant differences (p < 0.05). The count of S. mutans and Lactobacillus spp, was not statistically significant. Conclusion: There was no statistically significant relationship between presence of dental caries and the fact that workers are in contact with sugar because they work on candy food industry, but new studies are needed for more precise research.
Introduction
Tooth decay is one of the chronic oral diseases more common found in industrial countries. Despite the reduction in the severity and prevalence of the disease, caries still has gradually increased with age and remains a problem of public health [15] . Dental caries is a multifactorial disease and occurs due to the diet, negligent oral hygiene, biofilm maturation time, and the presence of acids and bacteria in the oral cavity [6, 10] .
The dietary factor known as major cause of tooth decay is sugar. This is associated with the presence of acids in the mouth by the action of bacteria, causing a process of dissolution and mineral loss of dental enamel [10, 11] .
In the study of Sigh et al. [16] there was a correlation between exposure to sugar with caries incidence in workers with and without dental health insurance in India. The oral health was assessed and a survey on social-demographic factors, including: exposure to sugar, smoking, and oral hygiene habits. It was found that workers who had frequency of exposure to sugar of three or more times a week were shown to have a higher caries incidence than workers who had no exposure.
Saliva has a fundamental role in the oral cavity maintenance, because acts as a buffer solution to neutralize the acids from attack of bacteria produced during sucrose fermentation, so that the oral environment becomes neutral. Thus, the adhesion of bacteria on tooth surface and a possible loss of minerals, calcium and phosphate are avoided [6, 10, 17] .
Streptococcus mutans, the main bacterium that causes dental caries, is an extracellular and acidogenic bacterium inducing dental caries in humans with a high-sucrose diet. The presence of S. mutans in the oral cavity, associated to poor hygiene and high consumption of carbohydrates, favors acidogenesis, triggering the carious lesions initially in dental enamel [10, 12, 18] . For a better determination of the patient's risk to develop caries, some tests have been performed: salivary test (to check flow and salivary pH) and bacterial count (which is done by counting bacterial colonies forming units) [6, 17] .
This research is justified because there is no evidence of dental caries and salivary change caused by the work environment in the confectionery industry workers. The aim of this study was to collect and analyze data on oral alterations referred to caries, oral pH changes, and changes in the oral microbiota in two groups: candy industry and real estate workers.
Material and methods
Previously, this study was evaluated and submitted to the Ethics Committee in Research of Positivo University, according to Resolution n. #196/96. A total of 30 workers of two distinct groups were evaluated: Group A (GA) -workers who maintain daily contact with sweet production; and Group B (GB) -workers who do not have such contact. The age group of the subjects in both groups was matched in 18-45 years with working time over six months on the activity and did not use orthodontic appliances.
Caries assessment
The clinical intraoral examination performed in the sample group followed the model recommended by the World Health Organization (WHO). The following variables were evaluated: age, sex, length of stay in employment and dental caries (this through the DMFT index) [11] .
That exam was performed with the aid of n. 5 flat mirror, WHO periodontal probe, and wooden spatula. These objects made up kits that were opened only at the time of the examination, passing through a washing process and autoclaving at the end of the day. The data were recorded in individual medical records. These tests were performed in-house, by a single calibrated examiner under natural light, with the person sitting and the examiner standing. It is noteworthy that the diagnosis, during the intraoral examination of pathological conditions, especially triggering of nociceptive processes, received referral to clinical treatment.
It is worth noting that prior contact was conducted explaining the objectives of this study and protocol of the examinations sent to person in charge of each company in order to obtain necessary authorization to perform this research. Moreover, all workers signed a free and clarified consent form to undergo intraoral examination.
The data collected during the diagnosis phase were entered into the statistical program Epibuco produced in Fox Base language, which were tabulated and received statistical treatment. For comparison between groups we used analysis of variance -ANOVA.
Salivary collection
Two to three hours after last oral hygiene, a sterile cotton roll has been chewed for 1 minute and the saliva produced was swallowed. The saliva produced thereafter was collected by sputum for 3 minutes in sterile plastic vial. The vials containing the saliva were stored in Styrofoam box with crushed ice and transported to the Microbiologic Laboratory of Positivo University.
Determination of salivary pH
With the saliva samples in the Microbiology Laboratory of Positivo University, a 1 ml aliquot was removed from each sample and packaged under 1.8 ml sterile disposable plastic Eppendorff tubes for further saliva analysis. After this procedure, the saliva remaining in each collection flask had the pH determined by pH meter, previously calibrated with pH buffers from 4 to 7.
Lactobacillus spp and S. mutans cultivation
For S. mutans cultivation, 0.5 ml aliquots of saliva from each individual were homogenized and serial diluted in 4.5 ml of saline solution, 0.85% by 1:10000 dilution. After dilution, 0.1 ml aliquots of each dilution were plated on Agar Mitis Salivarius culture media supplemented with 20% sucrose. The plates were incubated in a bacteriological incubator (FANEM, Sao Paulo, Brazil) at 37°C for 48 hours, after which the colonies grown were counted under a stereoscopic microscope to determine the unit forming colony per ml of saliva (CFU/ml) (figure 1). For cultivation three kits with Rogosa agar (DENTALLABOR, Pinhais, Brazil). For that, the remaining of saliva sample was pipetted with disposable Pasteur pipette and saliva aliquots were spread on the lateral side of the pipette itself on the agar. The tubes containing the culture were also incubated at 37ºC for 48 hours (figure 2). After the growth period on the medium surface was compared with template supplied by the manufacturer to determine the amount of CFU/ml in saliva (figure 3). 
Statistics
The means of the groups were statistically analyzed by Epibuco software, at significance level of 5%. The Student t test was used to verify the statistical differences between the groups.
Results
Thirty workers were examined: 17 of GA (9 men and 8 women) and 13 of GB (7 men and 6 women). The mean DMFT of the individuals of GA was 7.41 (SD 5.14) and GB was 7.08 (SD 5.56). However, this difference was not statistically significant (p<0.05) (tables I and II). The mean salivary pH was 7.99 for group A and 7.67 for group B, without statistically significant difference (p<0.05).
S. mutans count was not significantly different between the two groups (p <0.05), and the GA mean was 65.84x10 6 (CFU/ml), whereas GB mean was 68.72x10 6 (CFU/ml). The mean count of Lactobacillus spp 10 5 (CFU/ml) both for GA and GB (p < 0.05).
Discussion
At the working environment, there is exposure to various diverse factors that may cause damage to human health. Because of this, depending on the nature of the damage suffered by the worker, severe damage to oral health might occur [19] .
The Dentistry at Work covers the worker's health as a priority and seeks to find possible factors that may cause disease. However, there are few current studies in the literature that address the Dentistry at Work and worker risk. Therefore, current studies should be conducted and Dentistry must have a deeper look in relation to oral health of worker.
The methods and materials used in the study were very efficient, since, in the obtaining results, there was only time problem between the saliva collection and analysis of the obtained material. The inf luence of saliva buffer capacity was an important factor to indicate the restoration of oral pH to both GA (mean pH 7.99) and G B (mean pH 7.67), which demonstrates that the result of oral pH values changed [18] .
There was no statistical difference in the results obtained in S. mutans and Lactobacillus spp count. It is said in some studies that the count may have certain limitations, because other predisposing factors must be taken into consideration for the development of caries, such as biofilm maturation, time, poor hygiene and cariogenic diet [6] .
A st udy conducted i n 1978 veri f ied t he prevalence of dental caries in workers of candy factories in Israel and compared with workers of textile industries. Values found in workers of candy industries were significantly higher than those of the other group, suggesting the need for special attention to workers exposed to air sugar [1] .
A survey carried out the assessment in the confectionery industry workers, separated into groups: Chocolate, sweet biscuits, bakery, and sweets. Through clinical oral examination, it was found that workers of chocolates and cookies had higher caries, with a higher incidence in those who are in employment for longer and in confectioners who are exposed to sugar 4-6 hours a day. Some workers, in addition to caries, already had periodontal disease and needed treatment and more efficient control of oral diseases [14] .
The statistical equality in DMFT index of the two groups is also due to the average of decayed teeth to be 2.41 in the GA and 0.92 in B and the average of restored teeth in GA to be 3.47 and in GB 4.62. These means directly altered DMFT result of the two groups, which demonstrated greater activity of caries in GA, which is exposed to sugar, and greater amount of restorations in Group B.
It is assumed that workers of chocolates industries, chewing gum, and sugar are daily exposed to fine particles of raw materials suspended in t he a ir, such as f lour, refined suga r a nd sweeteners. A study was carried out to assess the incidence of caries in a group of exposed and unexposed workers, but it was not observed relation in DMFT increase resulting from exposure to sugars [20] .
By evaluating the oral health status of workers in a confectionery industry in Denmark, Petersen [13] concluded that these form a risk group for dental caries, being necessary to establish a preventive oral health program as part of the occupational health program of the company. A study on Chinese airline pilots showed that pilots consumed sugar more frequently and had higher caries index than those that did not consumed. But there was no significance difference between exposure to sugar and caries, because pilots often underwent dental visits [12] .
Masalin et al. [7] evaluated the oral health conditions of 298 workers in candy factories of Finland, concurrently assessed the concentrations of sugar and flour in the workplace, which were within the accepted limits. The researchers concluded that the consumption of sugary products, the frequency of use, and the behavior of workers in relation to oral health are the main responsible factors for the high rates of dental problems in these workers.
Masalin et al. [8] analyzes the state of dental caries, food behavior, and oral health. In salivary microbiological discoveries of 338 confectionery workers, caries experience was found in high quantities. Food habits were the most important factors affecting the occurrence of caries and its susceptibility. The authors concluded that the confectionery industry did not seem to be an extremely dangerous environment for oral health in general.
Conclusion
Based on the results, it can be concluded that
• In the specific groups of workers statistically significant difference was not proven between the studied variables;
• Due to t he lack of current literature, further studies should be conducted to analyze the correlation of oral diseases and exposure to occupational hazards by workers;
• It is suggested further studies following the proposed methodology, using a more significant sample group in order to verify that the results obtained here are reproducible.
